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(57) ABSTRACT 

An apparatus and method for displaying topography around a 
position of a mobile object such as a vehicle in 3-dimensiona1 
graphics. The method includes predicting a candidate region 
for the mobile object’s position at a display time after a 
predetermined period of time using current position and 
motion information of the mobile object; loading 3-dimen 
sional graphic data corresponding to the predicted candidate 
region to memory; and rendering and displaying data corre 
sponding to a region around a position of the mobile object at 
the display time among the 3-dimensional graphic data 
loaded to the memory. 
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APPARATUS AND METHOD FOR 
DISPLAYING 3-DIMENSIONAL GRAPHICS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims the bene?t of Korean Patent Appli 
cation No. 10-2005-0053551, ?led on Jun. 21, 2005, in the 
Korean Intellectual Property Of?ce, the disclosure of Which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an apparatus and method 

for displaying 3 -dimensional graphics, and more particularly, 
to an apparatus and method for displaying a region around a 
position of a mobile object such as a vehicle in 3-dimensional 
graphics in car navigation or 3-dimensional games. 

2. Description of Related Art 
Recently, the number of vehicles on the roads has 

increased, causing increased congestion of traf?c. To avoid 
the congestion of traf?c, car navigation systems have been 
developed. A car navigation system tracks a position of a 
moving vehicle and accurately displays a region around the 
vehicle on a road map. Additionally, car navigation systems 
provide information on a traf?c state of other roads or infor 
mation on, for example, gas stations. 

To alloW a driver to easily ?nd a desired position on a map 
of the navigation system, visualization is important. In par 
ticular, 3-dimensional visualization is required because a 
driver can search a 3 -dimensional map more conveniently and 
safely than search a 2-dimensional map While driving fast. 
Geographical features and buildings displayed in a 3-dimen 
sional form can be instinctively recognized by viewers, 
thereby providing convenience and safety for drivers. 

3-dimensional graphic data may be output in a Virtual 
Reality Modeling Language (V RML) format, a Moving Pic 
ture Experts Group (MPEG) format, or a ?le format de?ned 
by a normal commercial program in an apparatus that outputs 
3-dimensional graphic data to a screen. The 3-dimensional 
graphic data includes geometrical information of objects, 
e.g., positions of 3-dimensional points of an object and con 
nection of the points; material information of the objects, e. g., 
texture, transparency, and color of an object, light re?ectivity 
of the object surface, a position and properties of a light 
source; and information on changes therein over time. 

In a conventional method of receiving and displaying 3-di 
mensional graphic data on a screen, the 3-dimensional 
graphic data is loaded to memory and data corresponding to a 
region to be displayed on the screen among the loaded 3-di 
mensional graphic data is rendered and displayed. 

In a ?rst approach of displaying 3-dimensional graphics of 
a surrounding region changing continuously While a mobile 
object is moving, after 3-dimensional graphic data of an 
entire area is loaded to memory, a position of the mobile 
object is received at each display and only data on a region 
around the received position among the loaded data is ren 
dered and displayed. However, since the entire 3 -dimensional 
graphic data is very big, a large capacity of memory is needed 
for a display apparatus. As a result, the ?rst approach has a 
draWback of increasing manufacturing cost and the size of a 
system. 

In a second approach of displaying 3-dimensional graphics 
of a surrounding region changing continuously While a 
mobile object is moving, a position of the mobile object is 
received at each display, data on a region aron the position 
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2 
is loaded to memory, and then the data loaded to the memory 
is rendered and displayed. However, time is needed to load 
3 -dimensional graphic data to the memory, and therefore, it is 
dif?cult to seamlessly display the 3-dimensional graphics in 
real time. 

BRIEF SUMMARY 

An aspect of the present invention provides an apparatus 
and method for displaying 3-dimensional graphics of a sur 
rounding region changing according to the moving of a 
mobile object, by Which a region Where the mobile object 
may be positioned at a display time is predicted and 3-dimen 
sional graphic data of only the predicted region is loaded to 
memory, so that 3-dimensional graphics are seamlessly dis 
played With a small capacity of memory. 

According to an aspect of the present invention, there is 
provided a method of receiving 3-dimensional graphic data 
corresponding to an entire area and displaying a region 
around a mobile object in 3-dimensional graphics. The 
method includes: predicting a candidate region for the mobile 
object’s position at a display time after a predetermined 
period of time using current position and motion information 
of the mobile object; loading 3-dimensional graphic data 
corresponding to the predicted candidate region to memory; 
and rendering and displaying data corresponding to a region 
around a position of the mobile object at the display time 
among the 3-dimensional graphic data loaded to the memory. 
The candidate region may be predicted using a current 

position, a moving speed, and a moving direction of the 
mobile object. 
The candidate region may be predicted using a current 

position of mobile object, a maximum right position at Which 
the mobile object may be positioned at the display time, a 
maximum left position at Which the mobile object may be 
positioned at the display time, and a size of a display region. 
The predicting of the candidate region may include: divid 

ing the 3-dimensional graphic data corresponding to the 
entire area into a plurality of blocks; predicting a region, in 
Which the mobile object may be positioned at the display 
time, using the current position and motion information of the 
mobile object; and extracting blocks included in the predicted 
region from the plurality of blocks. 
The extracting of the blocks may include extracting blocks 

Whose bounding box meets a border of the predicted region 
from the plurality of blocks. 
The extracting of the blocks may include extracting blocks 

Whose central point is positioned Within the predicted region 
from the plurality of blocks. 

According to another aspect of the present invention, there 
is provided a method of receiving 3-dimensional graphic data 
corresponding to an entire area and displaying a region 
around a vehicle in 3-dimensional graphics. The method 
includes: predicting a candidate region for the vehicle’ s posi 
tion at a display time after a predetermined period of time 
using current position and motion information of the vehicle; 
loading 3-dimensional graphic data corresponding to the pre 
dicted candidate region to memory; and rendering and dis 
playing data corresponding to a region around a position of 
the vehicle at the display time among the 3-dimensional 
graphic data loaded to the memory. 
The candidate region may be predicted using a current 

position, a moving speed, and a moving direction of the 
vehicle. 
The candidate region may be predicted using a maximum 

right position at Which the vehicle may be positioned at the 
display time, a maximum left position at Which the vehicle 
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may be positioned at the display time, a position of the vehicle 
at the display time When the vehicle moves in a current state, 
and a size of a display region. 

The maximum right position may be calculated using a 
maximum right angular velocity of a steering Wheel of the 
vehicle and the maximum left position may be calculated 
using a maximum left angular velocity of a steering Wheel of 
the vehicle. 
When the vehicle moves in the current state, a current 

rotation angle of a steering Wheel of the vehicle may be 
maintained While the vehicle is moving. 

The predicting of the candidate region may include: divid 
ing the 3-dimensional graphic data corresponding to the 
entire area into a plurality of blocks; predicting a region, in 
Which the vehicle may be positioned at the display time, using 
the current position and motion information of the vehicle; 
and extracting blocks included in the predicted region from 
the plurality of blocks. 

The extracting of the blocks may include extracting blocks 
Whose bounding box meets a border of the predicted region 
from the plurality of blocks or extracting blocks Whose cen 
tral point is positioned Within the predicted region from the 
plurality of blocks. 

According to still another aspect of the present invention, 
there is provided an apparatus for receiving 3-dimensional 
graphic data corresponding to an entire area and displaying a 
region around a mobile object in 3 -dimensional graphics. The 
apparatus includes: a memory unit storing 3-dimensional 
graphic data; a prediction unit predicting a candidate region 
for the mobile object’s position at a display time after a 
predetermined period of time using current position and 
motion information of the mobile object; a loading unit load 
ing 3-dimensional graphic data corresponding to the pre 
dicted candidate region to the memory unit; a rendering unit 
rendering data corresponding to a region around a position of 
the mobile object at the display time among the 3-dimen 
sional graphic data loaded to the memory; and a display unit 
displaying the rendered data. 

The candidate region may be predicted using a current 
position, a moving speed, and a moving direction of the 
mobile object. 

The candidate region may be predicted using a current 
position of mobile object, a maximum right position at Which 
the mobile object may be positioned at the display time, a 
maximum left position at Which the mobile object may be 
positioned at the display time, and a size of a display region. 

The prediction unit may include: a block dividing unit 
dividing the 3-dimensional graphic data corresponding to the 
entire area into a plurality of blocks; a region prediction unit 
predicting a region, in Which the mobile object may be posi 
tioned at the display time, using the current position and 
motion information of the mobile object; and a block extrac 
tion unit extracting blocks included in the predicted region 
from the plurality of blocks. 

The block extraction unit may extract blocks Whose bound 
ing box meets a border of the predicted region from the 
plurality of blocks as the candidate region or extract blocks 
Whose central point is positioned Within the predicted region 
from the plurality of blocks as the candidate region. 

According to yet another aspect of the present invention, 
there is provided an apparatus for receiving 3-dimensional 
graphic data corresponding to an entire area and displaying a 
region around a vehicle in 3-dimensional graphics. The appa 
ratus includes: a memory unit storing 3-dimensional graphic 
data; a prediction unit predicting a candidate region for the 
vehicle’s position at a display time after a predetermined 
period of time using current position and motion information 
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4 
of the vehicle; a loading unit loading 3-dimensional graphic 
data corresponding to the predicted candidate region to the 
memory unit; a rendering unit rendering data corresponding 
to a region aron a position of the vehicle at the display time 
among the 3-dimensional graphic data loaded to the memory; 
and a display unit displaying the rendered data. 
The candidate region may be predicted using a current 

position, a moving speed, and a moving direction of the 
vehicle. 
The candidate region may be predicted using a maximum 

right position at Which the vehicle may be positioned at the 
display time, a maximum left position at Which the vehicle 
may be positioned at the display time, a position of the vehicle 
at the display time When the vehicle moves in a current state, 
and a size of a display region. 
The maximum right position may be calculated using a 

maximum right angular velocity of a steering Wheel of the 
vehicle and the maximum left position may be calculated 
using a maximum left angular velocity of a steering Wheel of 
the vehicle. 
When the vehicle moves in the current state, a current 

rotation angle of a steering Wheel of the vehicle may be 
maintained While the vehicle is moving. 
The prediction unit may include: a block dividing unit 

dividing the 3-dimensional graphic data corresponding to the 
entire area into a plurality of blocks; a region prediction unit 
predicting a region, in Which the vehicle may be positioned at 
the display time, using the current position and motion infor 
mation of the vehicle; and a block extraction unit extracting 
blocks included in the predicted region from the plurality of 
blocks. 
The block extraction unit may extract blocks Whose bound 

ing box meets a border of the predicted region from the 
plurality of blocks as the candidate region or extract blocks 
Whose central point is positioned Within the predicted region 
from the plurality of blocks as the candidate region. 

According to still other aspects of the present invention, 
there are provided computer-readable storage media encoded 
With processing instructions for causing a processor to 
execute the aforementioned methods. 

According to another aspect of the present invention, there 
is provided an apparatus for displaying 3-dimensional 
graphic data of a region around a mobile object, the apparatus 
including: a prediction unit predicting a candidate region for 
a position of the mobile object at a display time after a pre 
determined period of time using current position and motion 
information of the mobile object; an identifying unit identi 
fying 3-dimensional graphic data corresponding to a pre 
dicted candidate region from 3-dimensinal graphic data of an 
area including the candidate region; a rendering unit render 
ing data corresponding to a region around the position of the 
mobile object at the display time among the identi?ed 3-di 
mensional graphic data; and a display unit displaying the 
rendered data 

Additional and/ or other aspects and advantages of the 
present invention Will be set forth in part in the description 
Which follows and, in part, Will be obvious from the descrip 
tion, or may be learned by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and/or other aspects and advantages of the 
present invention Will become apparent and more readily 
appreciated from the following detailed description, taken in 
conjunction With the accompanying draWings of Which: 
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FIG. 1 is a block diagram of an apparatus for displaying 
3-dimensional graphics according to an embodiment of the 
present invention; 

FIG. 2 is a ?owchart of a method of displaying 3-dimen 
sional graphics according to an embodiment of the present 
invention; 

FIG. 3 illustrates a method of rendering data corresponding 
to a candidate region for a mobile object’s position after the 
data is loaded to memory, according to an embodiment of the 

present invention; 
FIG. 4 is a block diagram of an apparatus for displaying 

3-dimensional graphics according to another embodiment of 
the present invention; 

FIG. 5 illustrates a method of predicting a moving path of 
a vehicle; 

FIGS. 6A and 6B illustrate a method of determining a 
candidate region for a vehicle’s position according to a pre 
dicted moving path of the vehicle, according to an embodi 
ment of the present invention; 

FIGS. 7A and 7B illustrate a method of extracting blocks 
included in a candidate region for a vehicle’s position, 
according to an embodiment of the present invention; 

FIG. 8 is a ?owchart of a method of displaying 3-dimen 
sional graphics according to another embodiment of the 
present invention; and 

FIG. 9 is a detailed ?owchart of an operation of extracting 
blocks included in a candidate region for a vehicle’s position 
shown in FIG. 8. 

DETAILED DESCRIPTION OF EMBODIMENT 

Reference will now be made in detail to embodiments of 
the present invention, examples of which are illustrated in the 
accompanying drawings, wherein like reference numerals 
refer to the like elements throughout. The embodiments are 
described below in order to explain the present invention by 
referring to the ?gures. 

FIG. 1 is a block diagram of an apparatus for displaying 
3-dimensional graphics according to an embodiment of the 
present invention. The apparatus includes a prediction unit 
100, a loading unit 110, a memory unit 120, a rendering unit 
130, and a display unit 140. The operations of the apparatus 
illustrated in FIG. 1 will be described with reference to FIG. 
2, which is a ?owchart of a method of displaying 3-dimen 
sional graphics according to an embodiment of the present 
invention. 

In operation 200, the prediction unit 100 predicts a candi 
date region in which a mobile object may be positioned at a 
following display time using a current position of the mobile 
object and motion information, such as the mobile object’s 
speed and moving direction and an angle at which the mobile 
object can change a moving direction to the left or right in a 
current state. 

In operation 210, the loading unit 110 loads to the memory 
unit 120 only data corresponding to the predicted candidate 
region among 3-dimensional graphic data of an entire area. 

In operation 220, the rendering unit 130 receives a current 
position of the mobile object at the display time and renders 
data corresponding to a region to be displayed around the 
received current position among the data loaded to the 
memory unit 120. The size and the shape of the region to be 
displayed around the position of the mobile object and its 
relationship with the position of the mobile object may be 
predetermined so that the region to be displayed is calculated 
using the position of the mobile object. 
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6 
In operation 230, the display unit 140 receives rendered 

3-dimensional graphic data from the rendering unit 130 and 
displays it on a screen. 

FIG. 3 illustrates a method of rendering data corresponding 
to a candidate region for the mobile object’ s position after the 
data is loaded to the memory unit 120. Referring to FIGS. 1-3, 
the prediction unit 100 predicts a region 300 in an entire area 
as a candidate region for the mobile object’s position at a 
display time and the loading unit 110 loads 3-dimensional 
graphic data corresponding to the region 300 to the memory 
unit 120. The rendering unit 130 receives a position 310 of the 
mobile object when the display time is encountered and ren 
ders data corresponding to a display region 320 to be dis 
played according to the received position 310. The display 
region 320 having a triangular shape is an example of a 
to-be-displayed region and has one vertex at a position of the 
mobile object and two vertexes in moving directions of the 
mobile object. 

Hereinafter, a method of displaying 3-dimensional graph 
ics according to another embodiment of the present invention 
will be described in detail with reference to FIGS. 4 through 
9. 

FIG. 4 is a block diagram of an apparatus for displaying 
3-dimensional graphics according to another embodiment of 
the present invention. The apparatus includes a block dividing 
unit 400, a region prediction unit 410, a block extraction unit 
420, a loading unit 430, a memory unit 440, a rendering unit 
450, and a display unit 460. The operations of the apparatus 
illustrated in FIG. 4 will be described with reference to FIG. 
8, which is a ?owchart of a method of displaying 3-dimen 
sional graphics according to another embodiment of the 
present invention. 

In operation 800, the block dividing unit 400 divides 3-di 
mensional graphic data of an entire area into a plurality of 
blocks. The block dividing unit 400 may divide the 3-dimen 
sional graphic data based on a mesh so that each of the blocks 
includes at least one of the meshes. 

In operation 810, the region prediction unit 410 predicts a 
candidate region in which a mobile object may be positioned 
at a display time, that is “t” seconds after a current time, using 
a current position of the mobile object and motion informa 
tion, such as the mobile object’s speed and moving direction 
and an angle at which the mobile object can change a moving 
direction to the left or right in a current state. 

FIG. 5 illustrates a method of predicting a path of a moving 
vehicle whose steering wheel is turned to the left from a 
current position 500 at a speed of “v”, according to an 
embodiment of the present invention. Since the steering 
wheel of the moving vehicle has been turned to the left, the 
vehicle moves in a path curving to the left due to centripetal 
force “a” perpendicular to the direction of the moving speed 
“v”. Accordingly, when the steering wheel is maintained at a 
current rotation angle, the moving vehicle is positioned at a 
point 510 after “t” seconds. When the steering wheel is further 
turned to the left from the current rotation angle, the moving 
vehicle curves to the left more abruptly. When the steering 
wheel is turned to the right, the moving vehicle curves to the 
right side of a moving path to the point 510. 
A moving path to a point 520 is a path in which the vehicle 

can move maximally to the left in a current state and the point 
520 is a maximum left point at which the vehicle may be 
positioned after “t” seconds. The moving path to the point 520 
can be calculated using a maximum left angular velocity of 
the steering wheel. 
A moving path to a point 530 is a path in which the vehicle 

can move maximally to the right in the current state and the 
point 530 is a maximum right point at which the vehicle may 
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be positioned after “t” seconds. The moving path to the point 
53 0 can be calculated using a maximum right angular velocity 
of the steering wheel. 
As illustrated in FIG. 5, when a maximum left position, a 

maximum right position, and a current state position (at 
which the vehicle is positioned when the vehicle moves in a 
current state), at which the vehicle may be positioned after “t” 
seconds, are calculated, it is predicted that the vehicle is 
positioned between the moving path to the point 520 and the 
moving path to the point 530. 

The following describes a method of calculating a position 
at which the vehicle will be positioned after “t” seconds. 
Assuming that a current position of the vehicle is the origin 
(0,0) and a y-axis corresponds to a direction of a current 
moving speed of the vehicle, a position at which the vehicle 
moving with the centripetal force is positioned after “t” sec 
onds is calculated using Equation (1): 

y(z):R Sin(0)l) (1), 

where R is a turning radius of the vehicle and u) is a rotation 
angular velocity of the vehicle. The turning radius R, the 
rotation angular velocity u), and the moving speed “v” of the 
vehicle have a relationship of v:u)R. Accordingly, Equation 
(1) can be rewritten as Equation (2): 

x(t) = £(cos(wl) - 1) (2) 

The rotation angular velocity u) of the vehicle changes 
according to an angle at which a driver rotates the steering 
wheel of the vehicle and has a predetermined range. Accord 
ingly, if the range of a value of x(t) in Equation (2) is calcu 
lated when the rotation angular velocity u) ranges from —B to 
B, the maximum right position and the maximum left position 
of the vehicle “t” seconds after can be obtained. 

FIGS. 6A and 6B illustrate a method of determining a 
candidate region for a vehicle’s position according to a pre 
dicted moving path of the vehicle. With respect to the current 
position 500, the position 510 at which the vehicle is posi 
tioned after “t” seconds when it moves in the current state, the 
maximum left position 520 “t” seconds after, and the maxi 
mum right position 530 “t” seconds after, the display region 
320 described with reference to FIG. 3 is formed in a direction 
in which the vehicle moves at each of the positions 500, 510, 
520, and 530. A circular arc 630 connecting three vertexes 
600, 610, ad 620 of the three display regions 320 respectively 
formed at the points 510, 520, and 530 is formed. A straight 
line 650 connecting a left vertex 640 of the display region 320 
formed at the current position 500 of the vehicle and the 
maximum left position 520 “t” seconds after is formed. A 
straight line 670 connecting a right vertex 660 of the display 
region 320 formed at the current position 500 of the vehicle 
and the maximum right position 530 “t” seconds after is 
formed. As illustrated in FIG. 6B, it is advantageous to predict 
a region surrounded by the display regions 320, the circular 
arc 630, and the two straight lines 650 and 670 as a candidate 
region for the vehicle’s position “t” seconds after. 

In operation 820, the block extraction unit 420 extracts 
blocks included in the candidate region predicted by the 
region prediction unit 410 among blocks divided by the block 
dividing unit 400. FIG. 9 is a detailed ?owchart of the opera 
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8 
tion 820 shown in FIG. 8. The operation 820 will be described 
with reference to FIGS. 7A and 7B. 

In operation 90, the block extraction unit 420 detects a 
bounding box of a block. The bounding box may be a rect 
angular shape contacting an external angle of the block. In 
operation 910, the block extraction unit 420 determines 
whether there is an intersection point between the detected 
bounding box and the border of the candidate region for the 
vehicle’s position. If it is determined that there is an intersec 
tion point therebetween, it is determined that the block is 
included in the candidate region in operation 940. 

Referring to FIG. 7A, when there are intersection points 
730 and 740 between a bounding box 720 of a block 710 and 
a border 700 of a candidate region for a vehicle’s position, the 
block 710 is determined as being included in the candidate 
region. 
When there is no intersection point between the bounding 

box and the border of the candidate region, a central point of 
the block is detected in operation 920. In operation 930, it is 
determined whether the central point of the block is posi 
tioned within the candidate region. When it is determined that 
the central point of the block is positioned within the candi 
date region, it is determined that the block is included in the 
candidate region in operation 940. However, when it is deter 
mined that the central point of the block is not positioned 
within the candidate region, it is determined that the block is 
not included in the candidate region in operation 950. 

Referring to FIG. 7B, when a central point 750 of the block 
710 is positioned inside the border 700 of the candidate 
region, it is determined that the block 710 is included in the 
candidate region. 

In operation 830, the loading unit 430 receives blocks 
included in the candidate region from the block extraction 
unit 420 and loads 3-dimensional graphic data corresponding 
to the received blocks to the memory unit 440. 

After “t” seconds, i.e., at a display time, the rendering unit 
450 receives a current position of the vehicle in operation 840 
and renders 3-dimensional graphic data corresponding to a 
display region aron the current position among the 3-di 
mensional graphic data loaded to the memory unit 440 in 
operation 850. 

In operation 860, the display unit 460 receives the rendered 
3-dimensional graphic data from the rendering unit 450 and 
displays it on a screen. 

According to the above-described embodiments of the 
present invention, a method and apparatus for displaying a 
changing region around a vehicle in 3-dimensional graphics 
according to a change in the position of the moving vehicle 
have been described. However, a method and apparatus for 
displaying 3-dimensional graphics according to the present 
invention can also be used to display a region around a mobile 
object, such as a character in 3-dimensional graphic games, 
which changes when the mobile object moves. 
The above-described embodiments of the present inven 

tion can also be embodied as computer readable codes on a 
computer readable recording medium. A computer readable 
recording medium is any data storage device that can store 
data which can be thereafter read by a computer system. 
Examples of the computer readable recording medium 
include read-only memory (ROM), random-access memory 
(RAM), CD-ROMs, magnetic tapes, ?oppy disks, optical 
data storage devices, and carrier waves (such as data trans 
mission through the Internet). 

According to the above-described embodiments of the 
present invention, when topography around a mobile object, 
which changes when the mobile object moves, is displayed in 
3-dimensional graphics in car navigation or 3-dimensional 
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games, a region in Which the mobile object may be positioned 
at a next display time is predicted using a current position and 
motion information of the mobile object and then only 3-di 
mensional graphic data corresponding to the predicted region 
is loaded to memory and rendered. As a result, 3-dimensional 
graphics can be effectively and seamlessly displayed With a 
small capacity of memory. 

Although a feW embodiments of the present invention have 
been shown and described, the present invention is not limited 
to the described embodiments. Instead, it would be appreci 
ated by those skilled in the art that changes may be made to 
these embodiments Without departing from the principles and 
spirit of the invention, the scope of Which is de?ned by the 
claims and their equivalents. 

What is claimed is: 
1. A method of receiving 3-dimensional graphic data cor 

responding to an entire area and displaying a region around a 
mobile object in 3-dimensional graphics, the method com 
prising: 

predicting a candidate region for a position of the mobile 
object at a display time after a predetermined period of 
time using current position and motion information of 
the mobile object; 

loading 3-dimensional graphic data corresponding to a 
predicted candidate region into memory; and 

rendering and displaying data corresponding to a region 
around the position of the mobile object at the display 
time among the 3-dimensional graphic data loaded into 
the memory. 

2. The method of claim 1, Wherein the candidate region is 
predicted using a current position, a moving speed, and a 
moving direction of the mobile object. 

3. The method of claim 1, Wherein the candidate region is 
predicted using a current position of the mobile object, a 
maximum right position at Which the mobile object may be 
positioned at the display time, a maximum left position at 
Which the mobile object may be positioned at the display 
time, and a size of a display region. 

4. The method of claim 1, Wherein the predicting a candi 
date region comprises: 

dividing the 3-dimensional graphic data corresponding to 
the entire area into a plurality of blocks; 

predicting a region, in Which the mobile object may be 
positioned at the display time, using the current position 
and motion information of the mobile object; and 

extracting blocks included in the predicted region from the 
plurality of blocks. 

5. The method of claim 4, Wherein the extracting blocks 
comprises extracting blocks Whose bounding box meets a 
border of the predicted region from the plurality of blocks. 

6. The method of claim 4, Wherein the extracting blocks 
comprises extracting blocks Whose central point is Within the 
predicted region from the plurality of blocks. 

7. A method of receiving 3-dimensional graphic data cor 
responding to an entire area and displaying a region around a 
vehicle in 3-dimensional graphics, the method comprising: 

predicting a candidate region for a position of the vehicle at 
a display time after a predetermined period of time using 
current position and motion information of the vehicle; 

loading 3-dimensional graphic data corresponding to a 
predicted candidate region into memory; and 

rendering and displaying data corresponding to a region 
around the position of the vehicle at the display time 
among the 3-dimensional graphic data loaded into the 
memory. 
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10 
8. The method of claim 7, Wherein the candidate region is 

predicted using a current position, a moving speed, and a 
moving direction of the vehicle. 

9. The method of claim 7, Wherein the candidate region is 
predicted using a maximum right position at Which the 
vehicle may be positioned at the display time, a maximum left 
position at Which the vehicle may be positioned at the display 
time, a position of the vehicle at the display time When the 
vehicle moves in a current state, and a size of a display region. 

10. The method of claim 9, Wherein the maximum right 
position is calculatedusing a maximum right angular velocity 
of a steering Wheel of the vehicle. 

11. The method of claim 9, Wherein the maximum left 
position is calculated using a maximum left angular velocity 
of a steering Wheel of the vehicle. 

12. The method of claim 9, Wherein, When the vehicle 
moves in a current state, a current rotation angle of a steering 
Wheel of the vehicle is maintained While the vehicle is mov 
ing. 

13. The method of claim 7, Wherein the predicting a can 
didate region comprises calculating a position, at Which the 
vehicle Will be positioned after “t” seconds, using: 

Wherein v is a moving speed of the vehicle, y(t) is a 
moving distance of the vehicle in a direction of the 
moving speed, x(t) is a moving distance of the vehicle in 
a direction perpendicular to the direction of the moving 
speed, and u) is a rotation angular velocity of the vehicle. 

14. The method of claim 7, Wherein the predicting a can 
didate region comprises: 

dividing the 3-dimensional graphic data corresponding to 
the entire area into a plurality of blocks; 

predicting a region, in Which the vehicle may be positioned 
at the display time, using the current position and motion 
information of the vehicle; and 

extracting blocks included in the predicted region from the 
plurality of blocks. 

15. The method of claim 14, Wherein the extracting blocks 
comprises extracting blocks Whose bounding box meets a 
border of the predicted region from the plurality of blocks. 

16. The method of claim 14, Wherein the extracting blocks 
comprises extracting blocks Whose central point is Within the 
predicted region from the plurality of blocks. 

17. A non-transitory computer-readable storage medium 
encoded With processing instructions for executing the 
method of claim 1. 

18. A non-transitory computer-readable storage medium 
encoded With processing instructions for executing the 
method of claim 7. 

19. An apparatus to receive 3-dimensional graphic data 
corresponding to an entire area and display a region aron a 
mobile object in 3-dimensional graphics, the apparatus com 
prising: 

a memory unit to store 3-dimensional graphic data; 
a prediction unit to predict a candidate region for a position 

of the mobile object at a display time after a predeter 
mined period of time using current position and motion 
information of the mobile object; 

a loading unit to load 3-dimensional graphic data corre 
sponding to a predicted candidate region into the 
memory unit; 
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a rendering unit to render data corresponding to a region 
around the position of the mobile object at the display 
time among the 3-dimensional graphic data loaded into 
the memory; and 

a display unit to display the rendered data. 
20. The apparatus of claim 19, Wherein the candidate 

region is predicted using a current position, a moving speed, 
and a moving direction of the mobile object. 

21. The apparatus of claim 19, Wherein the candidate 
region is predicted using a current position of the mobile 
object, a maximum right position at Which the mobile object 
may be positioned at the display time, a maximum left posi 
tion at Which the mobile object may be positioned at the 
display time, and a size of a display region. 

22. The apparatus of claim 19, Wherein the prediction unit 
comprises: 

a block dividing unit to divide the 3-dimensional graphic 
data corresponding to the entire area into a plurality of 

blocks; 
a region prediction unit to predict a region, in Which the 

mobile object may be positioned at the display time, 
using the current position and motion information of the 
mobile object; and 

a block extraction unit to extract blocks included in the 
predicted region from the plurality of blocks. 

23. The apparatus of claim 22, Wherein the block extraction 
unit extracts blocks Whose bounding box meets a border of 
the predicted region from the plurality of blocks as the can 
didate region. 

24. The apparatus of claim 22, Wherein the block extraction 
unit extracts blocks Whose central point is Within the pre 
dicted region from the plurality of blocks as the candidate 
region. 

25. An apparatus to receive 3-dimensional graphic data 
corresponding to an entire area and display a region around a 
vehicle in 3-dimensional graphics, the apparatus comprising: 

a memory unit to store 3-dimensional graphic data; 
a prediction unit to predict a candidate region for a position 

of the vehicle at a display time after a predetermined 
period of time using current position and motion infor 
mation of the vehicle; 

a loading unit to load 3-dimensional graphic data corre 
sponding to a predicted candidate region into the 
memory unit; 

a rendering unit to render data corresponding to a region 
around the position of the vehicle at the display time 
among the 3-dimensional graphic data loaded into the 
memory; and 

a display unit to display the rendered data. 
26. The apparatus of claim 25, Wherein the candidate 

region is predicted using a current position, a moving speed, 
and a moving direction of the vehicle. 

27. The apparatus of claim 25, Wherein the candidate 
region is predicted using a maximum right position at Which 
the vehicle may be positioned at the display time, a maximum 
left position at Which the vehicle may be positioned at the 
display time, a position of the vehicle at the display time When 
the vehicle moves in a current state, and a size of a display 
region. 

12 
28. The apparatus of claim 27, Wherein the maximum right 

position is calculatedusing a maximum right angular velocity 
of a steering Wheel of the vehicle. 

29. The apparatus of claim 27, Wherein the maximum left 
5 position is calculated using a maximum left angular velocity 

of a steering Wheel of the vehicle. 
30. The apparatus of claim 27, Wherein, When the vehicle 

moves in a current state, a current rotation angle of a steering 
Wheel of the vehicle is maintained While the vehicle is mov 
mg. 

31. The apparatus of claim 25, Wherein the prediction unit 
calculates a position, at Which the vehicle Will be positioned 
after “t” seconds, using: 

20 
Wherein v is a moving speed of the vehicle, y(t) is a 

moving distance of the vehicle in a direction of the 
moving speed, x(t) is a moving distance of the vehicle in 
a direction perpendicular to the direction of the moving 
speed, and u) is a rotation angular velocity of the vehicle. 

32. The apparatus of claim 25, Wherein the prediction unit 
comprises: 

a block dividing unit to divide the 3-dimensional graphic 
data corresponding to the entire area into a plurality of 
blocks; 

a region prediction unit to predict a region, in Which the 
vehicle may be positioned at the display time, using the 
current position and motion information of the vehicle; 
and 

a block extraction unit to extract blocks included in the 
predicted region from the plurality of blocks. 

33. The apparatus of claim 32, Wherein the block extraction 
unit extracts blocks Whose bounding box meets a border of 
the predicted region from the plurality of blocks as the can 
didate region. 

34. The apparatus of claim 32, Wherein the block extraction 
unit extracts blocks Whose central point is Within the pre 
dicted region from the plurality of blocks as the candidate 
region. 

35. An apparatus to display 3-dimensional graphic data of 
a region around a mobile object, the apparatus comprising: 

a prediction unit to predict a candidate region for a position 
of the mobile object at a display time after a predeter 
mined period of time using current position and motion 
information of the mobile object; 

an identifying unit to identify 3-dimensional graphic data 
corresponding to a predicted candidate region from 3 -di 
mensional graphic data of an area including the candi 
date region; 

a rendering unit to render data corresponding to a region 
aron the position of the mobile object at the display 
time among the identi?ed 3-dimensional graphic data; 
and 

a display unit to display the rendered data. 
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